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(57) Abstract 

A knittable, cut-resistant yam (A) for use in protective wear, such as gloves, arm protectors, aprons, or the tike, including a core 
(10) with at least one strand of flexible, stainless steel wire (16) having a diameter of about .002 inches and at least one strand of an 
anti-microbial treated fiber (12, 14). A first wrap (20) is wound in one direction about the core (10) and is a polyester fiber having a denier 
in the range of 40-600 and a second wrap (22) is wound in a second direction about the core (10) which includes at least one strand of 
a polyester fiber having a denier in the range of 40-600. The anti-microbial treated fiber (12, 14) may be acetate-based, acrylic-based or 
olefinic. The anti-microbial treated fiber (12, 14) contains an anti-microbial agent, such as Microban-B, where the active ingredient is 5 
chlor-2-(2, 4 dichlorophenoxy) phenol. 
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CUT RESISTANT YARN AND APPAREL 

Technical Field 

This invention relates to a cut-resistant yarn and apparel made therefrom, 
specifically a protective glove. 

Disclosure Of Th$ InygmiQi) 

The present invention provides a new and improved yarn that provides both 
cut-resistance and protection against bacteria that can reside in gloves, especially when 
used in various industries, and result in an unsanitary condition, or improper washing 
after using the gloves. 

A preferred yarn is suitable in diameter for machine knitting and is flexible 
enough to be used for making protective gloves. Preferably the yarn is of composite 
construction utilizing synthetic fibers and metallic wire. At least one of the fibers 
contains an anti-microbial chemical. 

In its broad aspects, the yarn is comprised of a fiber strand that contains an 
anti-microbial chemical and a strand of cut-resistant material and is of a total denier 
and diameter suitable to be knit on a commercial knitting machine. 

In a more preferred embodiment, the knittable cut-resistant yam comprises a 
core having at least one strand of flexible, stainless steel having a diameter in the range 
of 0.001-0.004 inch and preferably a diameter of substantially .002 inches and at least 
one strand of the fiber that contains the anti-microbial chemical. A first wrap is wound 
in one direction about the core and, in the preferred embodiment, comprises polyester 
fiber having a denier in the range of 1 50-600. In the illustrated embodiment, the first 
wrap has a denier of substantially 240. A second wrap is wound in a second direction 
about the core and preferably includes at least one strand of a polyester fiber also 
having a denier in the range of 40-600. In the illustrated embodiment the fiber of the 
second wrap also has a denier of substantially 240. 
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Both the first and second wraps are preferably wound about the core at a rate 
of 7-12 turns per inch. In the illustrated embodiment the first and second wraps are 
wrapped at the rate of 8 turns per inch. 

In the preferred embodiment, the anti-microbial treated fiber is a acetate-based 
fiber containing the active ingredient 5 chlor-2-(2,4 dichlorophenoxy) phenol or 
equivalent. A chemical of this type is sold under the brand name Microban-B which is 
available from Microban Products Company of Huntersville, North Carolina. An 
acetate-based fiber containing an anti-microbial chemical is available from Hoechst 
Celanese and is sold under the brand name Microsafe. 

Other anti-microbial treated fibers may be used and are contemplated by this 
invention. For example, an anti-microbial treated, acrylic-based fiber may be used. 
This type of fiber is available from Sterling Fibers, Inc. and is sold under the 
designation CTF ANTIMICROBIAL acrylic fiber. Polypropylene or olefinic fibers 
impregnated with anti-microbial agents are also available and are also contemplated by 
the present invention. It is believed that an anti-microbial olefinic fiber is available 
from Filament Fiber Technology, Incorporated. In the preferred embodiment of the 
invention, the anti-microbial treated fiber has the anti-microbial agent as an integral 
part of the fiber, as opposed to being a topical agent. In the preferred embodiment, the 
anti-microbial agent forms part of the matrix of the polymer. 

In the illustrated embodiment the core also includes at least one strand of a 
high strength, cut-resistant polyester fiber having a denier in the range of 150-1000 
and, in the illustrated embodiment, preferably has a denier of about 420. 

The yarn described above can be used to make protective gloves of the type 
that are used in the food handling industry. It has been found that the gloves made 
according to the invention are capable of dealing with bacteria that comes in contact 
with the glove. In the preferred construction the anti-microbial treated fiber is located 
in the core, which is positioned substantially centrally with respect to the overall yarn. 

It is believed that by locating the anti-microbial treated fiber within the core, 
enhanced performance is provided. If the yarn, for example, is used to make a glove 
used in the food handling and processing industry, bacteria is transmitted to the glove 
when the outside of the glove makes contact with fluids and solutions encountered in 
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processing or handling food, such as meat. As a result of capillary action, these fluids 
migrate towards the center of the yarn. The bacteria is carried to the center of the yarn 
with fluid. Once the bacteria makes contact with the anti-mi crobial treated fiber, its 
growth and propagation is inhibited. Based on experimentation conducted by the 
inventor, it is believed that forming the wrap from an antimicrobial treated fiber would 
still have some effectiveness in inhibiting the growth of the bacteria. However, the 
effectiveness is increased by using the anti-microbial fiber in the yarn core. With the 
preferred construction, washing the glove with appropriate detergent and water will 
remove all bacterial contamination from the surface of the glove, and the core of the 
glove will also be free of bacteria due to the presence of the anti-microbial agent. 

Additionally, acetate-based anti-microbial fibers may be fragile. By locating 
this particular acetate, anti-microbial fiber in the core, protection is afforded to the 
fiber, thus reducing the chance of breakage or failure. 

Additional features of the invention will become apparent and a fuller 
understanding obtained by reading the following detailed description made in 
connection with the accompanying drawings 

Brief Description Of The Drawings 

Figure 1 is a diagrammatic plan view of a protective glove, embodying the 
present invention; and, 

Figure 2 is a diagrammatic drawing of a composite yarn constructed in 
accordance with the invention. 

Best Mode F or Carrying Out The Invention 

A preferred embodiment of the yarn A of this invention is shown in Figure 2 of 
the appended drawings and is suitable for machine knitting a protective glove B shown 
in Figure 1. The yarn A has a central core 10 comprised of two 150 denier fiber 
strands 12, 14 combined to provide 300 deniers of acetate fiber that contain Microban- 
B anti-microbial chemical, a wire strand 16 of 0.002 inch diameter annealed stainless 
steel, and a strand 18 of 420 denier Hoechst Celanese polyester, which is cut-resistant 
and shrink-resistant. The core strands are substantially parallel. The yarn has two 
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covering wrappings 20, 22, each wound in an opposite direction from the other, eight 
turns per inch, with each turn substantially touching the next to substantially cover the 
core. 

It has been found that when the anti-microbial treated fiber comprises 1 5% to 
30% of the overall composition of the yarn, adequate results are obtained. It should be 
understood, however, that the anti-microbial treated fiber may comprise a larger 
percentage of the yarn, but is believed that the added cost does not produce a 
commensurate increase in effectiveness. In addition, in the preferred embodiment, the 
anti-microbial treated agent forms an integral part of the fiber, rather than being a 
topically applied agent. In the preferred fiber, the agent forms part of the matrix of the 
polymer. 

In the illustrated embodiment, each wrapping is a strand of 240 denier solution 
dyed polyester and provides an overall coloring to the glove. It has been found that 
the use of 240 denier dyed polyester gives a pleasing color to the glove when overall 
coloring is desired. It is believed that the use of alternate denier polyester fiber may be 
used (if overall coloring is not a concern) without substantially affecting the 
performance of the glove. The denier of the wrapping fiber may vary between 70 and 
840. Nylon may be substituted for polyester fiber used in the wraps 20, 22. The 
denier range for nylon is 40-840. 

Acetate fiber was used because of the availability of anti-microbial chemicals 
incorporated into polymeric fiber, in industrial quantities. While Microban-B, made by 
Microban Products Co. of Huntersville, North Carolina, USA is used in the preferred 
embodiment, other sources or other products containing the active ingredient 5 chlor- 
2-(2,4 dichlorophenoxy) phenol can be used. The acetate fiber is marketed by Hoechst 
Celanese Corporation under the trademark Microsafe. In the preferred embodiment, 
the acetate strands 12, 14 constitute 25% by weight of the total yarn. It is believed 
that generic anti-microbial agents may also be used. 

Non acetate-based fibers are also available and are contemplated by the present 
invention. For example, Sterling Fibers, Inc. markets an acrylic-based, anti-microbial 
fiber that is suitable for use in the disclosed yam construction. This fiber is marketed 
under the designation CTF ANTIMICROBIAL acrylic fiber. An anti-microbial 
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polyethylene or olefinic fiber is also available. It is believed that such a fiber is 
marketed by Filament Fiber Technology, Incorporated. 

Although the preferred embodiment has been described, it will be understood 
that modifications can be made within the scope of the invention. For example, the 
two core strands 12, 14 (that contain the anti-microbial agent) can each vary in denier 
from 55 to 300 , the strand 16 can vary is diameter from 0.0016 to 0.003 inch in 
diameter, and the core strand 18 can vary in denier from 200 to 1000 while still 
providing a flexible machine knittable cut-resistant yarn particularly suitable for a 
protective glove. The strands 12, 14 can be replaced with a single strand of an anti- 
microbial fiber of suitable denier. For other uses, even lesser or greater deniers and 
diameters can be used, for example in lighter weight less cut-resistant gloves or in 
heavier protective garments. If greater cut-resistance is desired, a fiber of greater cut- 
resistance than Hoechst Celanese polyester can be used for strand 18, e.g., long chain 
polyethylene or para aramid or liquid crystal polyester, or glass fibers, or polybenzo- 
bisoxazole polymeric fibers. It is contemplated that the strand or strands containing 
anti-microbial chemical may constitute between 8 and 40 % by weight of the yarn. 
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1 . A knittable cut-resistant yarn for use in protective wear, such as gloves, 
arm protectors, aprons or the like, comprising: 

a) a core having at least one strand of flexible, stainless steel wire 
having a diameter of about .002 inches and at least one strand of an anti-microbial 
treated fiber; 

b) a first wrap wound in one direction about the core, said first 
wrap being a polyester fiber having a denier in the range of 40*600; and, 

c) the second wrap wound in a second direction about said core, 
said second wrap being least one strand of a polyester fiber having a denier in the 
range of 40-600. 

2. The yarn of claim 1, wherein said first wrap has a denier of substantially 

240. 

3. The yarn of claim 2, wherein said second wrap has a denier of 
substantially 240. 

4. The yarn of claim 1, wherein said first and second wraps are wrapped at 
a rate of 7-12 wraps per inch about said core. 

5. A cut-resistant knittable yarn for making fabric adapted to be used with 
protective wear, such as gloves, arm protectors, aprons, etc., comprising: 

a) a core including at least two longitudinally extending synthetic 

fibers; 

b) at least one wrap wound around said core made from a 
synthetic fiber; and, 

c) one of said fibers comprising an anti-microbial treated fiber. 
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6. The yarn of claim 1, wherein said anti-microbial treated fiber comprises 
Microsafe fiber. 

7. The yarn of claim 1, wherein said anti-microbial treated fiber is an 
acetate-based fiber containing the active ingredient 5 chlor-2-(2,4 dichlorophenoxy) 
phenol. 

8. The yam of claim 1, wherein said anti-microbial treated fiber is an 
acetate-based fiber containing Microban-B. 

9. The yarn of claim 1, wherein said anti-microbial treated fiber is an 
acetate-based fiber containing an agent equivalent to 5 chlor-2-(2,4 dichlorophenoxy) 
phenol. 

10. The yarn of claim 1, wherein said core also includes at least one strand 
of a cut-resistant polyester fiber having a denier in the range of 200-1000. 

1 1 . The yarn of claim 10, wherein said cut-resistant fiber has a denier of 
substantially 420. 

12. The yarn of claim 1, wherein the said core also includes at least one 
strand of a cut-resistant fiber including long chain polyethylene, p-aramid, liquid 
crystalline polyester, or glass fiber or polybenzo-bisoxazole polymeric fiber having 
deniers in the range of 200 to 1000. 

13. The yarn of claim 12, wherein said cut-resistant fiber has a denier in the 
range of200to400. 

14. The yarn of claim 5, wherein said anti-microbial treated fiber comprises 
Microsafe fiber. 
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1 5. The yarn of claim 5, wherein said anti-mi crobial treated fiber comprises 
an acetate- based fiber. 

16. The yarn of claim 5, wherein said anti-microbial treated fiber is an 
acrylic-based fiber. 

17. The yarn of claim 5, wherein said anti-microbial treated fiber is an 
olefinic fiber. 

1 8. The yarn of claim 1 5, wherein said acetate-based fiber contains an anti- 
microbial agent forming part of the matrix of the polymer. 

19. The yarn of claim 16, wherein said acrylic-based fiber contains an anti- 
microbial agent forming part of the matrix of the polymer. 

20. The yarn of claim 17, wherein said olefinic-based fiber containing an 
anti-microbial agent forming part of the matrix of the polymer. 



WO 99/35315 



PCT/US99/00428 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US99/00428 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC(6) :D02G 3/00 
US CL :428/221 

According to International Patent Classification (IPC) or to both national classifica tion and IPC 
a FIELDS SEARCHED — 

Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 428/221,222,364,373,374,377,379,392,395 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CO NSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

Y US 5,070,540 A (BETTCHER et al.) 10 December 1991, see entire 1-20 
documnet. 

Y US 5,135,811 A (WHITE et al.) 04 August 1992, see abstract. 1-20 

Y US 4,842,932 A (BURTON) 27 June 1989, see abstract. 1-20 



I I Pusher documents are listed in the continuation of Box C. Q See patent family annex. 



p- 



Special categories of cited documents: 

document defining the general state of the art which u not considered 
to be of particular relevance 

earlier document published on or after the international filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
document published prior to the international filing date but later than 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
12 FEBRUARY 1999 


Date of mailing of the international search report 

02 APR 1999 


Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 
Facsimile No. (703) 305-3230 


Authorizejkof filer j 

ELIzjuJBTr^^ Vt*/' 
Telephone No. (703) 308-0661 



Form PCT/1SA/210 (second sheet)(July 1992)* 



